Teratoma is a common congenital germ cell neoplasm. Sacrococcygeal teratoma is the most common type of teratoma and may be found incidentally during an obstetric ultrasound exam. Once discovered, serial exams are necessary to assess possible growth of the teratoma in relation to surrounding anatomy and to prepare for delivery management and postnatal surgery requirements.
Case Presentation
A primagravida patient in her late twenties was examined by ultrasound serially for interval growth following discovery of twin dichorionic diamniotic gestation. Maternal serum alpha fetoprotein was normal. Gestational age of both female twins correlated well with interval growth at 16-, 27-, 31-, 35-, and 39week menstrual age ultrasound examinations.
At 27 weeks menstrual age, an echogenic, softtissue, midline, superficial prominence measuring 13 × 11 mm was discovered incidentally in the sacrococcygeal area of twin B. The mass was distinctively inferior to the spine and well visualized, as twin B was lying in a breech position ( Fig. 1) . No spinal, intracranial, or other deformities were detected. No fe-tal hydrops was present. No abnormalities were detected in twin A.
At 31 weeks, the mass, still appearing well circumscribed and solid, measured slightly larger at 11.5 × 14.5 mm (Figs. 2, 3). Further ultrasound antenatal exams revealed minimal growth of the tumor throughout the remainder of pregnancy, and all other ultrasound parameters remained normal. The sonographic differential diagnosis was thought to include sacrococcygeal teratoma, hemangioma, and lipoma. Color Doppler was not available for the exams.
At 39 weeks menstrual age, two healthy females were vaginally delivered, weighing 3291 g and 2996 g. On physical examination, twin B was found to have a soft tissue nodule present at the anal crease. Magnetic resonance examination ( Fig. 4 ) revealed a 1.6 cm round to ovoid soft-tissue mass inferior and posterior to the sacrum/coccyx. The discretely bordered lesion contained some central high-signal intensity, which was thought to represent fat. The spinal cord and thoracolumbar spine appeared normal on plain film ( Fig. 5 ). No obvious calcifications were found within the lesion.
The reported surgical impression was that the lesion was a 1.5-cm sacrococcygeal teratoma situated superficial to the anal crease. Tissue sampling was recommended for histologic evaluation, but the mother declined biopsy or surgical resection. As the child grew, the mass enlarged significantly. With encouragement by surgeons, the gluteal mass was surgically resected at age five, now measuring 5.2 × 5.0 × 5.0 cm. Additionally, deep margins of the mass and coccyx were resected. Histologic diagnosis confirmed mature teratoma with mature brain and squamous and glandular epithelium.
Discussion

DEFINITION AND ETIOLOGY
Sacrococcygeal teratoma is a congenital tumor containing embryonic elements of at least two of the three germ cell layers. Ninety percent, however, are made up of all three primary germ layers. Size may vary, ranging from very small to 30 cm. [1] [2] [3] Sacrococcygeal teratomas are thought to originate from ectopic germ cells or somatic cells of the developing embryo. Original germ cells migrating from the yolk sac to the gonad pathway are thought to persist, deviate, differentiate, and mature, typically resting anterior to the future coccyx at Hensen's node. [4] [5] [6] Growth of these primitive pleuripotential cells escapes the control of embryonic inductors and organizers, with the result being a teratoma. 4 Rearrangements within the proto-oncogene or in a regulatory sequence result in a molecular transformation of cells foreign to that anatomic site. [6] [7] [8] [9] "Fetus in fetu," which is defined as an encapsulated, pedunculated abdominal tumor, has been a sonographic differential diagnosis for teratomas discovered prenatally. This rare monozygotic twinning condition, in which a co-twin is incorporated into a developing host twin, has been described more specifically when related to the continued presence of notochord within a well-circumscribed mass in a sur-viving twin. More current criteria categorize these as not necessarily separately and suggest a continuum of highly organized teratoma process. [10] [11] [12] 
INCIDENCE
Sacrococcygeal teratoma accounts for 40% of childhood germ cell tumors, with an incidence of 1 in 20,000 to 40,000. 4 Distribution is strikingly more prominent in females (4:1) than in males, and there is an increased incidence in twins. Although most cases occur sporadically, presacral teratomas have also been described as familial, with an autosomal dominant inheritance pattern. 4, 13 
CLASSIFICATION
Sacrococcygeal teratomas are classified by anatomic location into the following categories: type I, tumors that are predominantly external with only minimal presacral involvement; type II, tumors that are predominantly external and have a significant presacral component; type III, tumors with external manifestation but with a predominant sacral involvement; and type IV, presacral tumors with no external manifestations. 13, 14 They can be immature (up to 75%), mature (up to 28%), or malignant (up to 13%). Prognosis is related to predisposition toward malignancy (histology) and potential surgical complications. 13, 14 If embryonic elements are found, the teratoma is considered immature. Histologically, immature tumors tend to contain neuroepithelial tissue with variable amounts of disorganization. Most found in newborn infants are immature. Malignant tumors are extremely uncommon in the fetus and newborn, 14 which was a factor in the maternal decision to not remove the lesion at infancy.
Depending on the type, sacrococcygeal teratomas are usually found either sonographically in utero or in the newborn period as a midline exophytic mass that displaces the rectum and anal sphincter anteriorly. Types III and IV are less obvious and may not be discovered until later or after malignant manifestations have occurred. The coccyx is rarely involved unless the tumor is malignant, although failure to remove the coccyx increases the risk of local recurrence. 8, 15 In this case, the lesion was found inferior and posterior to the coccyx, did not appear to involve the vertebral column, and was thought to be predominantly external. Because it is a site where a teratoma is known to be occultly situated, however, the coccyx was ultimately removed with the teratoma.
As in this case, the tumor may be an incidental finding during a routine obstetric ultrasound exam. In other cases, it may be found during an exam ordered to assess a gravid uterus found to be large for gestational age. The size/date discrepancy may occur as a function of the very large tumor mass and/or in association with maternal polyhydramnios that, when present, is accompanied by placentomegaly. The mechanism for polyhydramnios is not understood. 14 Neither a large tumor nor polyhydramnios was present in this case.
Other associated congenital anomalies or complications reported include imperforate anus, sacral agenesis, gastroschisis, renal dysplasia, renal hydroneph-rosis, bladder outlet obstruction or urinary tract infections and spinal dysraphism, craniofacial dysmorphia, and ventricular septal defect. 2, [16] [17] [18] [19] [20] Many of the associated abnormalities may occur as a function of tumor mass effect on the development of the surrounding structures. Because larger tumors require increased blood flow, there is an increased propensity toward high output cardiac failure that may also lead to nonimmune fetal hydrops. 14, 19 Because most fetuses with large tumors are born prematurely, the concomitant lung immaturity may add to a poor clinical outcome.
MANAGEMENT
Obstetric management will vary. Complete surgical resection of the sacrococcygeal teratoma is required because neither the size nor the appearance of the tumor can predict whether it is malignant. 16, 20 Advances in fetal surgery, including increasingly common resection of the fetal teratoma, have improved outcomes. 21 Teratomas may be highly vascular, with resultant hemorrhage or vascular steal syndrome. A successful newer percutaneous fetal procedure has been reported. With ultrasound guidance, a radiofrequency ablation (using heat) is applied to the lesion to interrupt blood flow to the teratoma. 22 Larger tumors are associated with a marked increase in amniotic fluid, and the resulting uterine distention may precipitate premature labor. 20 The tumor size may additionally complicate a vaginal delivery, including tumor rupture; therefore, mode of delivery should be planned in advance. 3, 8, 14 Unless the teratoma is small (< 5 cm), cesarean section is advised to avoid dystocia and intratumoral hemorrhage. 14, 23 In this case, obstetric management was not changed.
FIG. 5.
Neonatal AP X ray of the abdomen/pelvis demonstrates soft-tissue aspect of the SCT located inferior to L-S spine and pelvic bones.
